Detection of the nec1 virulence gene and its correlation with pathogenicity in Streptomyces species on potato tubers and in soil using conventional and real-time PCR.
To evaluate the virulence gene nec1 as a reliable marker for the detection of pathogenic Streptomyces species on potato tubers and in soil samples using conventional and real-time quantitative PCR assays. Two pairs of conventional primers (outer and nested) and one set of primers/probe for use in real-time PCR were designed to detect the necrogenic protein encoding nec1 gene of Streptomyces scabiei strain ATCC 49173(T). The conventional PCR primers were also incorporated into a multiplex PCR assay to simultaneously detect the nec1 gene in conjunction with the potato pathogens Helminthosporium solani and Colletotrichum coccodes. The specificity of each PCR assay was confirmed by testing 32 pathogenic and nonpathogenic reference strains of Streptomyces representing 12 different species and 74 uncharacterized streptomycete strains isolated from diseased tubers. A clear correlation between pathogenicity and the detection of nec1 by PCR was demonstrated. The sensitivity and specificity of both the conventional and real-time PCR assays allowed the detection of nec1 on potato tubers in the absence of visible symptoms of common scab, and in seeded soil down to a level equivalent to three S. scabiei spores per gram soil. Reliable and quantitative PCR techniques were developed in this study for the specific detection of the virulence gene nec1 of pathogenic Streptomyces species on potato tubers and in soil samples, and the data demonstrated a clear correlation between pathogenicity in Streptomyces species and the presence of the nec1 gene. Together with the DNA extraction protocols, these diagnostic methods will allow a rapid and accurate assessment of tuber and soil contamination by pathogenic Streptomyces species.